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A definition from WMO…
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What are climate services?

A climate service is a decision aide derived from climate information that
assists individuals and organizations in society to make improved ex-ante
decision-making.

A climate service requires appropriate and iterative engagement to produce a
timely advisory that end-users can comprehend and which can aid their
decision-making and enable early action and preparedness.

Climate services need to be provided to users in a seamless manner and, most
of all, need to respond to user requirements.

https://public.wmo.int/en/bulletin/what-do-we-mean-climate-services
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Severe global 

economic losses

due to climate 

change

As the world heats up, GDP will show negative growth, 
and the worst is in Asia
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Source: https://www.prnewswire.com/news-releases/aon-343-billion-in-global-weather--catastrophe-related-economic-losses-
reported-in-2021-up-from-297-billion-in-2020-301467627.html

Economic losses from climate-related disasters 
are on the rise globally, but only 38% of losses 
are currently covered by insurance
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• What climate risks will businesses 
face in the future?

• What (or how much) are possible 
losses? Who needs to bear?

• Is the insurance company willing 
to cover it?

• Is the bank willing to lend money?

• How much risk is there for the 
financial industry?

TCFD

TCFD: Task Force on Climate-Related Financial Disclosures

https://www.fsb-tcfd.org/
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TCFD Framework



Study on Climate Change Risk Assessment for Business 
(CCRAB)

is a project driven by stakeholders
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Businesses need to disclose climate-

related financial information to help 

investors, lenders and insurers 

understand significant risks. However, 

the current climate data/information 

cannot satisfy Taiwanese enterprises.

2013 National Blueprint for Corporate 

Governance Strengthening

New Blueprint for Corporate Governance 

2018 - 2020

2013

2018

2020

FSC policy

Domestic trends

CDP

TCFD

2000

2015

Finance/Investment/Corporate

International trends

Domestic financial 

industry: 

How to do it?

Who can help us?

Origin
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C-Crabs

• Foreign data/info: expensive, low resolution

• Domestic data/info: insufficient information 

on climate risks

• Green Finance Action Plan 2.0

• Corporate Governance 3.0 - Blueprint for 

Sustainable Development
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At least provide RISK 
INFORMATION first

Green energy?



Aims

• Use high-resolution climate change data to build 

risk assessment data for Taiwanese companies

• Construct an open information platform for 

industrial climate change risk assessment

• The results can serve as a scientific basis for 

Taiwanese companies to disclose climate-related 

financial risks

Sub-aim: Use high-resolution climate change 

data to evaluate the potential of wind and solar 

energy in Taiwan
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CCRAB Overview

Features

• Stakeholder-oriented project, which is 

closely linked with stakeholders

• Linking science and application, 

transdisciplinary integration of academic 

research and practice

• Industry-university-research consultants 

meeting
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CCRAB Structure
(2021-2023)
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When corporates face climate change scenarios…

SSP5-8.5
High-emission Scenario

SSP1-1.9
Low-emission/Net Zero Scenario

• High physical 
risk

• High transition 
risk

Risk or Opportunity?
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2021 TCFD Report



Stakeholder interviews and forums
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• DELTA
• TSMC
• ASE

• Yieh Phui
• Tung Ho Steel
• Simplo
• Chicony
• CSC
• USI
• Manufacturing

forum

• Solar energy 
forum

• Wind energy 
forum

• Cathay Financial 
Holdings

• CTBC Holding
• BAROC, JCIC and 

Formosa Climate Smart 
Service

• BOE
• TSIA and TPSA
• Taipower (Request for 

information)

• CNFI
• PwC Taiwan
• FSC
• CIER

FinanceEnergyManufacturingElectronics Others

CCRAB begins with stakeholder communication

• Over 20 interviews
• 3 forums



ITRI

Corporates

CCRAB

BOE

Academia

Industry 

associations
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CCRAB begins with stakeholder communication
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• Physical risk assessment

− Need more and higher-resolution physical risk 
assessment information

− Need quantitative forecast information for the next 5-
10 years

− Multiple scenario analysis results required

− Raw data required

− Need an easy-to-use graphic information query tool

• Transition risk assessment

− Transition risk has greater impact, but companies are 
not familiar with transition risk assessment

 Enterprise self-assessment 

module will be developed

 Indicators can be added 

such as wet bulb temperature

 It is not recommended 

that companies use short-

term data to interpret the 

impact of climate change

 Expected public information

 RCP/SSP and PGW 

scenarios can be presented

 Transformation risk 

indicators will be developed

Feedback from stakeholders

CCRAB begins with stakeholder communication
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CCRAB develops Corporate Climate 
Carbon Risk Platform Launching soon

TCFD Solar/WindIndustry Adaptation
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TCFD Solar/Wind
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TCFD 
Supporters
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Corporate Climate Physical Risks (example: high temperature)

Heat WBGT

Temperature-sensitive equipment, cooling
need, working hours

Corporate 
Impact
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Corporate Climate Transition Risks (example: Energy need)

CDD: 28℃

The number of days when the AC is turned on may increase in the future

Cooling-degree day, CDD

Impact of increased electricity 

consumption

Corporate 
Impact



Himawari 350W solar panel Sunnyfounder solar site
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Stakeholders provide on-site data to verify simulation

Corporate Climate Opportunities (example: Solar Energy)
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• In western Taiwan, the area south of Hsinchu and 

Miaoli has good power generation throughout the year

• Affected by the southwest monsoon or afternoon 

thunderstorms, the power generation in the 

southwestern region will be slightly lower than that in 

the central region

Average electricity generation by month from 2016-2020

Corporate Climate Opportunities (example: Solar Energy)
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• Compared with the whole year, the power 

generation efficiency in the winter half-year 

will be more than 40% higher

• The wind potential in Pingtung is also good

• Under the extreme warming scenario 

(RCP8.5), wind potential in the west coast of 

Taiwan will decline slightly in the future, but 

not significantly.

Wind power density (W/m2)

Annual average Winter half-
year

Average in July

Baseline

RCP8.5

Difference

Future wind power density 
assessment

Corporate Climate Opportunities (example: Wind Energy)
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Wind



不同規格太陽能板發電量 不同規格太陽能板發電量
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Solar



Corporate climate service ecosystem in Taiwan
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